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NOMENCLATURE = 


This section provides ‘a list of symbols which identify 


various aerodynamic parameters, axis designations, subscripts, 
and tabulated data nomenclature. . 
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Symbols 


local ‘upwash angle, das; tan can ra ) 


Mach number _ hee 


radius of the body, in. 
free-strean Reynolds number per ‘foot, ft a 
local sidewash angle, deg; tan Gorm 


local yelouity components, positive ‘aioe in 


positive xX, ¥, and 3 eager ocnga sigue 


ft/sec 
‘faderetrean velocity, ft/sec. 
ixed Cartesian coerdipates with atiath 
coincident with the aircraft model nose at all 
angles of attack, see figure 4(a) 
tunnel-fixed Cartesian coordinates with ewe 
coincident with the aircraft model nose at zero 
angle of attack, see figure 4(b) 


“angle of attack of the model, deg; angle between | 
body axis and tunnel axis, as defined in. figure 4 


azimuthal angle in the Y-Z plane, deg; measured 
from the positive Y ante as shown in figure 4 


Subscripts 


free-stream conditions 


Flow Field Survey Data Tabulation 


- local upwash angle xwferenced to body-axis ~~ 


coordinates, calculated from probe measurements, 
deg; tan *(WL/UL) 
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wind tunnel free-stream unit — number, 


identifier for specific: user test type 


NOMENCLATURE. (Continued) 


upwash angle referenced to teenies coordinates, 
calculated from probe PMPALTEMANES « SOL 
tan” ? (Wr/UT) 


aircraft-model angle of attenk, positive none eg 
as seen by the pilot (nose down in tunnel), deg 


local pressure coefficient calculated from pene : 


measurements, (PL ~P)/Q 


“ealendar time at which data were ‘recorded eer: 


wind tunnel free-stream Mach number 


local Mach number calculated from probe measurements. 


free-stream static pressure, pata | pais 


' sequential indexing number for referencing ata; 
. a constant Pha gl each Bgecdrln $ 


local static pressure calculated from probe 3 ‘measure- 


: ments, psfa_ 


- sequential indexing sib for ceihe data | 


obtained during one part; indexes ~— time a 


new set of data inputs is obtained 
wind tunnel free-stream total pressure, -psfa 


local ont presets measured by Probe, psfa 


wind tunnel free-stream dynataiig pressure, pst 


millions per foot 


identi¢ ier for specific user grid-survey combine 
tion 


local sidewash angle referenced to badyonkcta 
coordinates, calculated from — measurements, 
deg; tan ! (VL/UL) 


sidewash angle referenced to tunnel-axis 
coordinates , calculated =—om probe measurements, 


deg; tan 3 (vT/UT) 
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NOMENCLATURE (Concluded) 
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TEST alpha-numeric notation for referencing a specif- 
ic test unit 

7? wind tunnel free-stream total temperature, ee 

UL,VL,WL velocity components in the body-axis X, y, and- 


Z directions, respectively, calculated pan 
probe measurements, enence : foes 
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| UT ,VT,WT velocity components in the tunnel-axis| x, Y, and 
2 Z directions, respectively, calculated from 
ne measurements, ft/sec es 
WR SS. wind tunnel free-stream velocity, ft/sec ; 
l  VML | Jocal velocity. calculated from Probe measurements, a 
r ft/sec a j 
al a WING ; wing designation used for a specific | part 1 number _ 


fe idusaste of the probe in the body-axis x direction ‘4 
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xT : location of the pees in: Se tunnel-axis x 
direction Sere eRe ae Me 


Cuvee 8 
et 
* 


location of the probe in the beayeosela x direction 


{| YT loeation of the — in the tunnel-axis x 
direction 
fl z location of the probe in the body-axis Z direction : 
| ZT location of the probe in the tunnel-axis z 
‘ fj direction Corie tie 
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DATA REPORT FOR A TEST PROGRAM TO STUDY 
TRANSONIC FLOW FIELDS ABOUT AIRCRAFT 
WITH APPLICATION TO EXTERNAL STORES 


VOLUME IV. - MACH NUMBER 1.025 ‘ Y 

FLOW-FIELD SURVEY DATA FOR THE : q 

4-PERCENT THICK WING-BODY a 
COMBINATION 


1. INTRODUCTION : ee 


. This volume of the data report presents the flow-field survey 
data at M, = 1.025 for the 4-percent thick wing-body model. The 
data were obtained in the 4T Wind Tunnel at Arnold Engineering 


' and Development Center. These wineaecs performed at a nominal re 


Reynolds number per foot of 3. ox10° , are outlined in Tables 1 
through vr of this volume. “fhe tabulated data are at the end of 
this volume beanie on:. eee number 1. 


= DESCRIPTION OF TESTS 


The details of the dost hardware, costdinate: ayetene “and 
data uncertainties associated with these tests, as well as an’ _ 
overview of the purpose and scope of the test program, are pro- 
vided in Volume I of this data report. Figure 1 of this volume 
shows the entire grid layout used for the inner flow-field measure- 
ments. Some layouts use only a portion of this pattern, depending 


- On Mach number and angle of attack. The general grid layout used 


for the outer flow-field measurements is shown in figure 2. Two 
different grid layouts were used depending on the angle of attack. 
The grid layout is designed to give outer flow-field data at a 
constant radial distance from the tunnel centerline for various 
values of 0, the azimuthal angle. A sketch of the wing-body 
combination is shown in figure 3. 

The flow-field survey tests at Mach number 1.025 are summarized 
in Table I. Columns one through three indicate the angle of 
attack, the table number, and the page numbers, respectively, for 
each set of data. 

Tables II through VI contain the test condition grids for 


Iv-2_ 


each angle of attack. Columns one and two indicate the page - 
number and part number, respectively, of the tabulated data for |; 
each flow-field run. Columns four, five, and six indicate the 
initial and final positions and the incremental change in the 
axial coordinate, the body-axis xX direction, of the probe 
static-pressure orifices. Columns eight and nine indicate the 
lateral and vertical coordinates, the body-axis ¥ and 2 
directions, respectively, of the probe longitudinal centerline. . ° 
These coordinates indicate the various inner flow-field surveys. 
The outer flow-field surveys are found on the second page of * 3 
each table and at the end of each table. Columns four, five, ae 
and six of these surveys indicate the initial and final ‘positions | 
and incremental change, respectively, of the axial coordinate, : ae 
. the tunnel-axis x direction, of the probe static-pressure eee 


' orifices. Columns eight and nine indicate the lateral and vertical .| 


Of the probe longitudinal centerline. Column ten indicates the 


. coordinates, the tunnel-axis Y and 2 ‘directions, respectively, 


azimuthal angle of each outer flow-field run, as defined in 
-figure 4.0f this volume. 6g 


3. DESCRIPTION OF DATA 


Phe flow-field survey data for the 4-percent thick wing-body 
model at Mach number 1.025 are presented in tabular form on pages. 
1 through 220 at the end of this volume. The heading on each page 
‘contains the test number, the part number, the Reynolds number. e f 
per foot, the angle of attack of the model, the type of wing Be Se 
attached to the model (4-percent thiék wing for this volume), and 
the Y and % (or YT and 2T) coordinates at which the X ae 
(or XT) traverse is carried out. Also included are the run and 
survey numbers and the date on which data were recorded. 

Below the heading information are the data obtained during q 
each test. Column one indicates the sequential indexing number 
for referencing data obtained during one part (POINT) . Column. two 


co 


| 
| 


indicates the location of the probe static-pressure orifices 
in the body-axis xX direction (xX) for the inner flow-field 
surveys or in the tunnel-axis xX direction (XT) for the outer 
flow-field surveys. Columns three through seven indicate wind 
tunnel free-stream quantities. These are Mach number (M), 
velocity (VM, ft/sec), total pressure i Reon: eee 
pressure (Q, psf) and total temperature (37, °F). Columns eight 
through sixteen indicate local quantities which were either _ 
measured by the.probe or calculated from probe measurements. 
Columns eight through eleven contain the local Mach number (ML) , : 
the ratio of local to free-stream velocity (VML/VM) , the ratio 

of local to free-stream total pressure (PTL/PT), and the local 
pressure coefficient (CPL). For the inner flow-field surveys, 


columns twelve through sixteen contain the ratio of local ‘velocity | 


components in the body-axis xX, Y, and Z directions, respective- 
dy: to, the. free-stream velocity ° (UL/VM, “VL/VM, ‘and WL/VM, .respec~ 
' tively) and the local upwash and sidewash angles (AAL and SWL, 
respectively) referenced to body-axis coordinates. For the outer be 
flow-field surveys, columns twelve through sixteen contain these _ 
same local quantities as determined in the tunnel-axis coordinate 
system. The positive sense of the velocity components is along 
the positive xX, ¥, and Z% directions. A positive local upwash* 
angle indicates downward flow away from the wing-body combination, 
the positive Z or 27 direction, see figure 5. A positive 
local sidewash angle indicates flow along the fsa pepo ¥ -Or Yr 
axis, see figure 5. 


_ PABLE I,- FLOW-FIELD SURVEY TESTS 
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4-Percent Thick Wing-Body Model 
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